Introduction
The functioning of the kidney and urinary tract is essential for the maintenance of life. The primary function of the kidneys and urinary tract is the excretion of waste materials, preservation of homeostasis by regulating body fluids and electrolytes and promoting erythropoiesis (1) (2) (3) (4) (5) (6) . Herbal plants including the Ores plant (Juniperus excelsa) has been used for a long-time to treat and prevent urinary tract and kidney diseases (7-9). Alpha-Pinene and limonene are the most important compounds of J. excelsa (10, 11) . This plant grows in the Zagros mountains and has been used by native people to increase urination and treatment of kidney diseases.
Objectives
The aim of this study was to investigate the effects of the Ores extract on renal function in male Wistar rats.
Materials and Methods

Study design
In this experimental study from March to April 2016, after obtaining approval from the animal ethics committee of the university, 32 male Wistar rats with weight range between 150-200 g were selected for the study. After collecting and approving the type of plants by botanists, and determining the Herbarium number (herb # 85), it was dried under perfect shade, powdered and the extract 
Introduction:
Ores plant (Juniperus excelsa) has been used for a long-time in the treatment of kidney disease.
Objectives:
The aim of this study was to investigate the effects of J. excelsa extract on renal function in male Wistar rats.
Materials and Methods:
In this study, 32 male Wistar rats were randomly assigned into four groups of eight rats. Distilled water was used for the healthy control group and the other three groups received doses of 10%, 25% and 50% of the extract for one month. Prior to the intervention and on the 15th and 30th days after intervention, 24-hour urine was collected for measurement of protein, creatinine, and urine volume. On the 30th day, the rats were anesthetized with ether and in addition to the urinary samples, serum samples were taken directly from their heart to check for creatinine, urea, sodium, and potassium. Additionally, both kidneys were removed and examined for histological changes.
Results: There was a significant difference between the groups before and after intervention regarding creatinine clearance (P = 0.008). The mean serum urea on the 15th and 30th days of study was respectively 93±37.33 and 86.47±71.07 mg/dL (P = 0.001). In pathology examination, minimal infiltration of inflammatory cells in the interstitium and mild decrease in thickness of renal tubules was observed in 50% dose of the extract.
Conclusion:
This study showed that the greatest impact of J. excelsa on the renal function of the male Wistar rats was in doses of 50% of the extracts.
was prepared with 50% water and 50% alcohol and then the mixture was placed in a refrigerator and after 72 hours, it was sent to a rotary device at a temperature of 50°C under vacuum, condensed and dried, then maintained in the freezer. At the time of usage it was dissolved in water and alcohol. After extraction, at first, a pilot study was done with 8 rats to determine the 50% lethal dose by gavaging the first 2 rats with an undiluted extract and 3 other groups with 75, 50 and 25% of the extract. Thereafter, 32 male wistar rats, were randomly assigned into four groups of eight rats. Distilled water was used for the control group and the other three groups received doses of 10%, 25% and 50% of the extract for 1 month. The first time was prior to the intervention and then on the 15th and 30th days after intervention, 24-hour urine was collected and protein, creatinine, urine volume and creatinine clearance were measured. On the 30th day, rats were anesthetized with ether and in addition to the tests listed above, serum samples for creatinine, urea, protein, and sodium and potassium determination were taken directly from their heart and then both kidneys were removed and sent for pathological evaluation.
Ethical issues
All experimental protocols and steps of the tests were conducted in compliance with the regulations of the research ethics committee of the university and Iranian ethical guidelines for the use of animals in research. Additionally, all animal experiments were in accordance with the protocols approved by the United States National Institutes of Health (NIH, 1978). The research was also approved by the ethics committee of Yasuj University of Medical Sciences. Prior to the experiment, the protocols were confirmed to be in accordance with the guidelines of the animal ethics committee of Yasuj University of Medical Sciences (# 92.23.3.735).
Statistical analysis
The collected data were analyzed by SPSS software version 21. Chi-square test and analysis of variance and post hoc tests were applied to distinguish the differences between groups. The significance level was set at 0.05%.
Results
Descriptive findings showed that the greatest amount of urine volume was recorded in the 50% intervention group (0.06 ± 7.65 mL) (Table 1 ). Additionally, the mean level of urinary creatinine after intervention was 4.1 ± 3.7 mmol/dL ( Table 2 ). In relation to the specific gravity before and after the study, the minimum level was 1005 and the maximum was 1030. Regarding creatinine clearance, there was a significant difference between groups after intervention (P = 0.008). Before and after intervention (P > 0.05), there was no significant difference in the volume of urine protein in these rats. The mean serum urea on the 15th and 30th days of the study was respectively 86.47 ± 71.07 mg/dL and 93 ± 37.33 mg/dL (Table 3) . Regarding serum urea, a significant difference was detected between the groups on the 15th and 30th days of intervention as well as before and after intervention, especially in the 25% dose group (P = 0.001). Regarding serum total protein (6.72 ± 0.85 g/dL) and mean serum creatinine (0.87 ± 0.22 mg/dL), there were no significant differences between groups before and after intervention (P > 0.05). The mean level of serum Na on the 30th day of study was 45.13 mmol/dl (P = 0.057) and the mean level of serum K was 4.6 mmol/ dL (P = 0.067). In pathology, the minimal infiltration of inflammatory cells in the interstitium and mild decrease in thickness of the renal tubules was observed in 50% dose of extract (Figure 1 ).
Discussion
Ores plant has 26 compounds, of which alpha-Pinene and limonene are the most important and both have antioxidant activity (7,9). Additionally, alpha-Pinene is a potent diuretic and limonene has anti-inflammatory and analgesic effects (7,10). Regarding the active compounds in the leaf and trunk of Ores, especially their effects on renal functions, we decided to evaluate the effects of extracts on renal functions in male Wistar rats. Regarding the urinary parameters of kidney functions especially, specific gravity and 24-hour urine protein before and after intervention, no significant difference was detected between the studied groups. However, significant differences were detected between groups regarding urine volume and creatinine and creatinine clearance before and after intervention, especially in doses of 25% and 50% of the extract. In different studies, this plant has potent diuretic effects and improves edema, cardiovascular disease and salt retention (12, 13) . Our findings are consistent with previous studies due to increase in urine volume and urine creatinine in extract groups while no significant difference regarding serum Na and K between groups was seen. The effects of extract on serum urea on the 15th and 30th days of intervention, especially in doses of 25% and 50% of extract are in contrast to the antioxidant effect of this plant in other studies (8, 14) . On the 30th day of intervention, serum urea increased significantly which indicates the harmful effects of the extract on renal function. In other studies, this plant was used for the treatment of gastrointestinal disorders, poisoning and abdominal pain in children (8, 14, 15) . In addition, its extract has antioxidant and antibacterial activity and is administered for the treatment of acne, inflammation and bacterial infection (10, 14, 16) . According to increasing urine volume and urine creatinine in our study, our results are consistent with the above studies. However, there is no comprehensive study regarding the effects of plant extracts on kidney renal function and analgesic effects of compounds present in the plant. It is expected to have protective effects and improvement of renal function, decreasing inflammation and finally, serum creatinine (10, 13, 16) . This study showed that, in doses of 50% of extract (high-dose), it had minimal inflammatory effects on renal parenchyma that are in contrast to the antioxidant effect of this plant.
Conclusion
This study showed that, the greatest impact of J. excelsa extract on the renal function of male Wistar rats was at high doses of extracts. Urine volume and creatinine increased in the intervention groups but serum urea also increased in these groups; this may be due to the harmful effects of the extract. It has no significant effect on other parameters of renal function.
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